Acceptance and Commitment Therapy (ACT) has been effectively utilized to treat both chronic pain and substance use disorder independently. Given these results and the vital need to treat the comorbidity of the two disorders, a pilot ACT treatment was implemented in individuals with comorbid chronic pain and opioid addiction. This pilot study supported using neurophysiology to characterize treatment effects and revealed that, following ACT, participants with this comorbidity exhibited reductions in brain activation due to painful stimulus and in connectivity at rest.
Introduction
Finding a treatment for the relatively high comorbidity of chronic pain and opioid addiction (OA) is a complex but necessary endeavor (Ballantyne and LaForge, 2007; Clark et al., 2008; Højsted and Sjøgren, 2007; Noble et al., 2010; Potter et al., 2008) . Acceptance and Commitment Therapy (ACT) has effectively treated patients with either chronic pain or addiction but has not been used to treat their comorbidity (Jensen et al., 2012; Luoma et al., 2012; McCracken and Gutiérrez-Martínez, 2011) . Chronic pain and addiction separately affect brain structure, function, and regional connectivity (Lee et al., 2005; Napadow et al., 2010; Smallwood et al., 2013; Upadhyay et al., 2010) , and neurophysiological changes can occur in patients across treatments (Napadow et al., 2012) . We report the first study to assess ACT in pain and addiction comorbidity using fMRI to evaluate neurophysiological alterations across the treatment. We hypothesize that there will be differences in pain-related activation and in resting state (RS) connectivity between pain regions and the default mode network (DMN) in the ACT group post-treatment compared with pretreatment and with a control group. With this pilot, we aim to provide proof of concept that ACT induces neural changes in patients with comorbid chronic low back pain (CLBP) and OA.
Methods
Twenty-five patients with CLBP persisting 412 months who were enrolled in opioid replacement therapy for OA and met DSM-IV criteria for opioid dependence were randomized into one of two groups for 8 sessions over 4 weeks. Six patients completed the chronic pain-focused ACT group (4 males; mean 7SD age: 43.57 11.5 years) and six the health education control (HEC) group (3 males; 49.7 77.1 years). Brain MRI data were obtained at rest and during painful stimulation; pain was delivered via pressure on the thumbnail in eight 5-second triplets at a pressure that subjects rated as 40/100 on a pain scale. The following behavioral variables were collected: Acceptance and Action Questionnaire-II (AAQ-II; Bond et al., 2011) 
